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AB The N-end rule pathway, a subset of the ubiquitin pathway, relates the in 
CO vivo half -life of a protein to the identity of its N-terminal residue, 

m Mice lacking NTANl, a component of the N-end rule pathway, showed altered 

CO learning and memory, and socially conditioned behavioral alteration 

H (Balogh, Kwon, & Denenberg 1999, 2000; Kwon, Balogh et al . 2000/ Balogh et 

^ al. 2001). Mice lacking UBRl (E3alpha), one of at least three recognition 

^ components of the N-end rule pathway, are viable and outwardly normal. 

3> Here we describe behavioral characterizations of UBRl knockout 

^ (UBRl-/-) mice. Compared to congenic littermates, UBRl-/- mice exhibited 

^ less spontaneous activity in an open field and took longer to. locate the 

^ hidden platform during eight-week Morris water maze retention. In 

contrast, they performed better in horizontal-vertical discrimination and 
nn Lashley III maze testing. No statistically significant differences in 

^ inhibitory learning were observed. With the exception of enhanced Lashley 

Q III maze performance, these data parallel findings with NTANl-/- mice 

O lacking the upstream component of UBRl. These results suggest that, like 

^ NTANl, UBRl is involved in learning and memory. 
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AB The N-end rule relates the in vivo half-life of a protein to the identity 

of its N-terminal residue. In the yeast Saccharomyces cerevisiae, the 

UBRl-encoded iibiquitin ligase (E3) of the N-end rule 

pathway mediates the targeting of substrate proteins in part through 
binding to their destabilizing N-terminal residues. The functions of the 
yeast N-end rule pathway include fidelity of chromosome segregation and 
the regulation of peptide import. Our previous work described the cloning 
of cDNA and a gene encoding the 200-kDa mouse UBRl (E3alpha) . Here we show 
that mouse UBRl, in the presence of a cognate mouse ubiquitin-con j ugating 
{E2) enzyme, can rescue the N-end rule pathway in ubrlDelta S. cerevisiae. 
We also constructed UBR1(-/-) mouse strains that lacked the UBRl protein. 



UBR1(-/-) mice were viable and fertile but weighed significantly less than 
congenic +/+ mice. The decreased mass of UBR1(-/-) mice stemmed at least 
in part from smaller amounts of the skeletal muscle and adipose tissues. 
The skeletal muscle of UBR1{-/-) mice apparently lacked the N-end rule 
pathway and exhibited abnormal regulation of fatty acid synthase upon 
starvation. By contrast, and despite the absence of the UBRl protein, 
UBR1{-/-) fibroblasts contained the N-end rule pathway. Thus, UBR1(-/-) 
mice are mosaics in regard to the activity of this pathway, owing to 
differential expression of proteins that can substitute for the 
ubiquitin ligase UBRl {E3alpha) . We consider these 

UBRl-like proteins and discuss the functions of the mammalian N-end rule 
pathway. 



